Suppression of transient receptor potential canonical channel 4 inhibits vascular endothelial growth factor-induced retinal neovascularization.
Vascular endothelial growth factor (VEGF) is a key regulator of angiogenesis and thus contributes to many vasoproliferative retinopathies including retinopathy of prematurity. Based on the importance of canonical transient receptor potential (TRPC) channels in VEGF signaling, we firstly evaluated the expression of TRPC channels in mouse retina by reverse transcriptase-polymerase chain reaction. All seven TRPC channels were expressed in mouse retina. TRPC4 channels were chosen for further analysis based on their upregulation on hypoxic retina according to the GEO database under the identifier GSE19886. Interestingly, TRPC4 suppression by intravitreal injection of siRNA against mTRPC4 significantly inhibited retinal neovascularization. To further investigate the effect of TRPC4 suppression on neovascularization, human retina microvascular endothelial cells (HRMECs) that are responsible for initiating neovascularization in response to increased VEGF in OIR retina were transfected with siRNA against TRPC4. As we have expected, suppression of TRPC4 effectively inhibited VEGF-induced migration and tube formation as well. Further evaluation on VEGF signaling pathway by western blot analysis of signaling molecules discovered that VEGF-induced activation of ERK, p38 MAPK and AKT signaling pathways were inhibited by suppression of TRPC4. These findings suggest that suppression of TRPC4 could be an alternative therapeutic option for VEGF-induced retinal neovascularization.